A new graph product i s introduced, and t h e c h a r a c t e r i s t i c polynomial of a graph so-formed i s given a s a function of t h e c h a r a c t e r i s t i c polynomials of t h e f a c t o r graphs. A c l a s s of t r e e s produced using t h i s product i s shown t o be c h a r a c t e r i z e d by s p e c t r a l p r o p e r t i e s .
. N o t a t i o n a n d p r e l i m i n a r i e s
A l l graphs considered i n t h i s paper a r e f i n i t e , and without loops and m u l t i p l e o r d i r e c t e d edges. Any undefined g r a p h -t h e o r e t i c a l terms w i l l have t h e meanings given t o them i n B e h z a d and C h a r t r a n d [ l ] .
I f G i s a graph with adjacency matrix A ( G ) , then we denote t h e c h a r a c t e r i s t i c polynomial ~~~( A I -A ( G ) )
of A ( G ) by G{\) , and r e f e r t o it a s t h e c h a r a c t e r i s t i c polynomial of G . I f G i s a rooted graph then we denote by G' t h e graph obtained from G when t h e r o o t v e r t e x i s removed. The c h a r a c t e r i s t i c polynomial of t h e rooted graph G i s j u s t t h e c h a r a c t e r i s t i c polynomial of t h e unrooted graph with t h e same v e r t e x and edge s e t s a s G . DEFINITION 1 . l . Let H be a l a b e l l e d graph on n v e r t i c e s . Let G be a sequence of n rooted graphs G , G y . . . , Gn . Then by H ( G ) we denote t h e graph obtained by i d e n t i f y i n g t h e r o o t of Gi with t h e i t h v e r t e x of H . W e c a l l H ( G ) t h e rooted product of H by G . 
This r e s u l t has a l r e a d y "ben proved "by Schwenk i n t h e c a s e where
G c o n s i s t s of n isomorphic r o o t e d graphs. The method we use t o prove
t h e r e s u l t i n g e n e r a l i s q u i t e d i f f e r e n t from h i s , however.
W e w i l l need t n e following lemma.
A g r a p h p r o d u c t G ) . Suppose t h i s number i s N , and t h a t t h e theorem holds f o r a l l l a b e l l e d graphs H and sequences G such t h a t H ( G ) has l e s s than v e r t i c e s . For n = 1 , t h e theorem follows from t h e d e f i n i t i o n of AA ( H , G ) , s o we assume n 2 2 .
Let F denote t h e sequence of rooted graphs obtained from G by r e p l a c i n g t h e graph G by K , t h e graph w i t h only one vertex. F ' w i l l b e used t o denote t h e subsequence of G c o n s i s t i n g of t h e graphs G , G , . .. ,
. Let H ' denote t h e graph obtained from H by d e l e t i n g t h e v e r t e x l a b e l l e d n , and l e t H ( F ) ' denote t h e graph obtained from H ( F ) be d e l e t i n g t h e v e r t e x which was l a b e l l e d n i n H . C l e a r l y
H ( F ) ' = H ' ( F ' )
. The s i t u a t i o n i s represented diagrammatically i n Figure   2 .
H ( F ) H I ( F I ) = H ( F ) '

FIGURE 2
I t follows a t once from Lemma 2 . 2 t h a t
where hn denotes t h e row v e c t o r ( h , hn2, . .. , hn,n-l) . Since t h e determinant o f a matrix i s a l i n e a r f u n c t i o n of any row, t h e r i g h t s i d e of ( 2 ) can be expressed a s of n copies of Py , t h e path on two v e r t i c e s , one o b t a i n s , from ( 6 ) .
By our induction hypothesis d e t A A ( H 1 , F ' ) = f f ' ( F 1 ) ( A ) , and det A , ( H , F ) = H ( F ) ( A ) . Hence ( 3 ) may b e r e w r i t t e n a s Since f f ' ( F 1 ) = H ( F ) , a comparison of ( 4 ) with (1) shows t h a t we have e s t a b l i s h e d t h e theorem. W e note t h a t on d i v i d i n g the i t h row o f A A ( H , G) by G ! ( A )
s i n c e P2(A) = X' -1 , and Pb(A) = 1 . We w i l l use ( 7 ) i n t h e next s e c t i o n . 4 5
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